Calcitonin gene-related peptide immunoreactive sensory and motor nerves of the rat, cat, and monkey esophagus.
In the mammalian esophagus calcitonin gene-related peptide (CGRP)-immunoreactive nerves form abundant subepithelial plexuses and penetrate the mucosa. The levels of extractable CGRP in separated epithelial layers are 15.8 +/- 2.4 pmol/g wet wt of tissue (n = 8, mean +/- SEM). Treatment of neonatal rats with capsaicin and ablation of the central portion of the feline nodose ganglion led to a marked reduction in the numbers of CGRP-immunoreactive nerve fibers. The loss of CGRP nerves demonstrated by immunocytochemistry was accompanied by a parallel reduction in the tissue content of CGRP, as measured by radioimmunoassay (1.5 +/- 0.5 pmol/g in capsaicin-treated animals compared with 9.4 +/- 1.9 pmol/g in vehicle-treated controls; p less than 0.0025). These findings indicate the sensory nature of the CGRP-immunoreactive nerves. Substance P-immunoreactive nerve fibers innervated in particular the blood vessels of the lamina propria; very few penetrated the esophageal epithelium and these were only partially depleted after removal of the central portion of the nodose ganglion. The esophageal muscle contained nerves immunoreactive for substance P and, in particular, for CGRP which was also found in the motor end plates of the striated muscle. No changes in the CGRP-containing motor end plates were observed either after treatment of neonatal rats with capsaicin or ablation of cell bodies from the central portion of the nodose ganglion. These nerve fibers may originate from rostral areas of the nucleus ambiguus, where CGRP-immunoreactive motor neurons have previously been described. Thus, our findings reveal dual components, motor and sensory, of the CGRP-containing innervation of the esophagus.